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覆的 ZnO 膜；在其它条件不改变的情况下，发现硅纳米线越长，枝状 ZnO 纳
米线直径越小，长度越短；水热法生长时间越长，ZnO 纳米线的尺寸越大；通


















As an important semiconductor material, silicon has been widely used in
microelectronic devices and solar cells. One dimensional nanomaterials have become
popular during recent years, expecially for silicon nanowire with its excellent optical
and electrical properties and a well performance in compatibility with silicon
microelectronic devices and technology. Comparing with one dimensional materials,
tree-like nanomaterials have a larger surface area. The heterojunction nanowire arrays
which are consisting of different functional materials, especially, have a better
performance. Relevant researches revealed that the tree-like Si/ZnO heterojunction
nanowire arrays can enhance the light absorption and promote the charge separation.
This technology has a great application potential in solar energy conversion and
storage unit. We investigated the controllable preparation of Si and tree-like Si/ZnO
nanowire arrays, and their optical properties. Our study mainly includes several
aspects as listed below:
We used metal-assisted chemical etching method to fabricate the silicon nanowires,
and discussed the influence of different etching parameters on the growth of silicon
nanowires. Metal-assisted chemical etching method was mainly classified as
one-step and two-step growth method. After the comparison, we found that the
procedure of the previous method was simpler, and it had a faster speed. Therefore,
we chose this method to grow the Si nanowires. Besides, during this process, we
examined the effect of various parameters. By comparing the different concentration
ratio of HF and AgNO3, we found the higher the HF concentration, the longer the
nanowire, and the faster the growth speed. By contrasting different etching
temperatures, the etching rate would increase with the higher temperature, and the
temperature would affect the shape of the silicon nanowires. By controlling of the
growth time of silicon nanowires, we concluded that under the same condition, the
longer the time, the larger the diameter was. Furthermore, we tested the optical
properties of the silicon nanowires, and proposed a possible light emitting mechanism.














Si/ZnO nanowire arrays, and discussed the effects of various experimental parameters
on the morphology of nanowire arrays, which included the seed layer, the direction of
the silicon substrate, the length of nanowires, and the time of hydrothermal growth
time. We found that depositing a ZnO seed layer in the substrate was a precondiction
for the growth of ZnO nanowires; The direction of silicon substrate in the aqueous
solution was also important. Only the substrate perpendicular and face down to the
liquid surface would lead to the successful fabrication of ZnO nanowires, while the
the substrate facing up to the liquid would cause a ZnO film coating on the surface of
the silicon nanowires. Under the same condition, the longer the nanowires, the shorter
the branched ZnO nanowires’ diameter; When we extended the time of hydrothermal
growth, the size of the ZnO nanowires became larger; By investigating the optical
properties of Si/ZnO nanowire arrays, we observed the band edge emission and defect
luminescence of ZnO in the fluorescence spectrum. Diffuse reflectance spectra
indicated that hierarchically structured Si/ZnO nanowire arrays could reduce light
reflection, and its diffuse reflectance was closely related to the material’s structure.
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InAs/InP, and Si/SiGe)，枝状异质结(ZnO/TiO2, ZnS/SiO2, ZnS/CdS, ZnS/In)等[5]。























































































的制备过程为：将 AgNO3 和 HF 按一定浓度比配制成刻蚀液，将硅片放入其中，
在一定的温度下进行刻蚀，经过一段时间后取出并去除样品表面附着的金属离
子，从而制备得到硅纳米线阵列。两步生长法的制备过程为：首先在硅片上制备
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